Polo-like kinase 1 is required for localization of Posterior End Mark protein to the centrosome-attracting body and unequal cleavages in ascidian embryos.
In ascidian embryos, the posterior-localized maternal factor Posterior End Mark (PEM) is responsible for patterning embryos along the anterior-posterior axis with regard to both cleavage pattern involving unequal cell divisions and gene expression. Although PEM plays important roles in embryogenesis, its mechanism of action is still unclear because PEM has no known functional domain. In the present study, we explored the candidate of PEM partner proteins in Halocynthia roretzi using yeast two-hybrid screening. We isolated a homologue of Polo-like kinase 1 (Plk1), a key regulator of cell division and highly conserved in eukaryotes, as the first potential binding partner of PEM. We biochemically confirmed that interaction occurred between the Plk1 and PEM proteins. Immunostaining showed that Plk1 protein concentrates in the centrosome-attracting body (CAB) at the posterior pole, where PEM protein is also localized. The CAB is a subcellular structure that plays an important role in generating the posterior cleavage pattern. Plk1 localization to the CAB was dependent on the cell cycle phases during unequal cleavage. Inhibition of Plk1 with specific drugs resulted in failure of the nucleus to migrate towards the posterior pole and formation of a microtubule bundle between the CAB and a centrosome, similarly to inhibition of PEM function, suggesting that both proteins are involved in the same process of unequal cleavages. This interrupted nuclear migration was rescued by overexpression of PEM. In Plk1-inhibited embryos, the localization of PEM protein to the CAB was impaired, indicating that Plk1 is required for appropriate localization of PEM.